The morphology of teeth is an important subject in the dental curriculum. It is imperative that the students acquire a comprehensive knowledge and understanding of the morphology of the teeth, their characteristics, similarities, differences and variations. This is of importance in most clinical procedures involving the teeth: restorative dentistry, endodontics, dental surgery, orthodontics, prosthodontics, pedodontics, periodontology, dental radiography and dental pathology. It is also an important aspect in forensic dentistry/medicine, in anthropology, in comparative odontology and in palaeontology.
| INTRODUC TI ON
The morphology of teeth is an important subject in the dental curriculum. It is imperative that the students acquire a comprehensive knowledge and understanding of the morphology of the teeth, their characteristics, similarities, differences and variations. This is of importance in most clinical procedures involving the teeth: restorative dentistry, endodontics, dental surgery, orthodontics, prosthodontics, pedodontics, periodontology, dental radiography and dental pathology. It is also an important aspect in forensic dentistry/medicine, in anthropology, in comparative odontology and in palaeontology.
There are several ways to acquire knowledge of tooth morphology. Lectures, illustrated textbooks [1] [2] [3] [4] and software programs [5] [6] [7] [8] may be useful elements in the curriculum, but they cannot replace direct contact with real teeth through vision and touch; real teeth are what the students relate to, evaluate and treat in the clinic. Carving wax models of teeth is a much used method for learning tooth morphology. 9 Undoubtedly, the students may acquire some manual skills from such exercise, but its usefulness in acquiring knowledge in tooth morphology is debatable, 10, 11 especially relative to the time spent and also due to the lack of exposure to morphological variations. Nevertheless, its prevalence is evidenced by a considerable number of recent publications on the subject.
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Tooth identification puzzle: A method of teaching and learning tooth morphology examination testing the acquired skills in tooth identification, that is in an exercise that requires detailed knowledge of the morphology of the teeth. We envisaged that such a course could provide comprehensive insights into tooth morphology in a relatively short period of time and that it would be conceived as motivating and enjoyable by the students.
| MATERIAL S AND ME THODS
After two or three 45-minute introductory lectures outlining the main aspects of the subject, an 11-to 12-hour practical course in tooth identification followed. Extracted teeth from the collections at the Institute of Oral Biology (Oslo) and Department of Medical Biology (Tromsø)
were organised into sets consisting of the 32 permanent teeth and the 8 deciduous molars. Deciduous incisors and canines were not included due to lack of material. The origin of the teeth was unknown, and they had been stored in 70% alcohol. The teeth had been approved for use in teaching and research. The sets of teeth were put in plastic bags, each containing the 40 teeth ( Figure 1 ). The sets were distributed amongst student groups of 20-30. The number of students per set varied between one and four, depending on available material, number of students and the students' own preferences. The students were then to identify the teeth and place them in their correct positions in a schematic dentition diagram (Figure 2 ), using the FDI notation system.
There were about 25 sets of teeth, and the students managed to get through most of them during the course. The students were aided by instructors and by a tooth morphology compendium 17 with emphasis on drawings of teeth, tooth descriptions and tabular schemes of tooth identification. The course finished with a test where the students did the same exercise in one hour, but individually and without any supporting material. The misplaced teeth were recorded. A limit of 12 misplaced teeth was set for passing the test. A total of 506 2nd year students from several classes at the dental faculties at the University of Oslo and the University of Tromsø, Norway, participated. During the course and before the final test, the students were allowed to practice in their spare time on the faculty premises.
| RE SULTS
The accumulated results of the students' performance are shown in Figure 3 . With this test, it is not possible to have only one fault, since one misplaced tooth also means that at least one other tooth is misplaced. The average number of faults per student was 2.3.
Of the 506 students, 262 (51.8%) had no faults, 371 (73.3%) had no or two faults and 430 (85%) had four or fewer faults. The maximum number of faults recorded for a student was 24. Only 15 (3%) students failed the test, having more than 12 misplaced teeth. At a new test about a week later, with some extra exercise and instruction, all students passed. Table 1 and Figure 4 show the distribution of various teeth that were misplaced on other tooth positions. In total, 5.7% (1158
Plastic bag with set of 40 extracted human teeth to be identified. Contains all the 32 permanent teeth and the eight deciduous molars F I G U R E 2 Schematic dentition diagram on which the students place the identified teeth 
| D ISCUSS I ON
In our experience, the tooth identification puzzle approach to learning tooth morphology has considerable benefits, both for the teachers and for the students. It is cost-effective with a time frame of about 14-16 hours. The students are very appreciative of the course, as indicated in formal and informal post-course evaluations.
The students enjoy the game aspect of it, and, importantly, they TA B L E 1 Overview of the number of the various teeth (vertical axis) that were misplaced on other tooth positions (horizontal axis), for example 16 of tooth #11 were placed on the position of tooth #21 The positions with most misplaced teeth are boldly framed. progress. The students acquire an intimate knowledge of the morphology of the teeth through observation, handling/touching, discussions with fellow students and instructors, and conferring with the compendium text and figures. This multifaceted activity with involvement of many senses facilitates learning. 18, 19 In addition, the students are exposed to the variability in tooth morphology through the various sets of teeth. The course also provides an arena for a close and positive interaction between students and instructors/ teachers, thereby nurturing a good educational environment, which is so important for the students' learning and well-being. 20 Also, the appreciation of knowledge gaps and misunderstandings on the part of the students, guide teachers/instructors in their instructive function. A computer program on tooth identification 21 may be a useful supplement, but cannot replace working with real teeth.
It is interesting that by far the most common fault was side determination. Not surprisingly, this was evident for the two most symmetrical teeth in the dentition, the central mandibular incisor and the second maxillary premolar (Figure 4 ). However, it was also the most frequent type of fault for distinctly unsymmetrical teeth like the first maxillary premolar and the first and second temporary molars, and for the medium asymmetrical first mandibular premolar ( Figure 4 ). In our experience, this confusion of side does not necessarily mean that the students had got the asymmetry characteristics of the teeth wrong. Often, we observed that the students identified the tooth correctly, but placed it on the wrong side of the dentition diagram. At the last step in the tooth determination process, side determination, some students related the tooth first to their own dentition, then to the dentition diagram, whilst others related the teeth directly to the dentition diagram. Thus, the identification exercise also challenges the ability of orientation in three-dimensional space. There was a tendency that the teeth with the most variable morphology, that is maxillary second incisors and the third molars, also showed the broadest spectrum of faults ( Figure 4) . The second most frequent type of faults was wrong number within a tooth group, especially prevalent for the mandibular incisors, for the maxillary premolars and for the permanent molars.
In our experience, there are certain issues that tend to emerge as important in the identification process that are worth mention- Additional differentiating morphological traits should be explored.
We have not tested the degree to which knowledge in tooth morphology is retained at later stages in the curriculum, aside from inclusion of a few teeth to be identified in a practical test in the end of semester examination some months later. Here the results have been satisfactory. Also, the performance of the students in the clinic and the feedback from their teachers indicate adequate knowledge in tooth morphology.
| CON CLUS IONS
A tooth identification puzzle approach, with its multifaceted activity, is an effective and enjoyable method of teaching and learning tooth morphology, as documented by test results and as experienced from student and teacher attitudes and interactions.
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